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DESCRIPTION 

NETWORK ANALYZER, TRAiNSMISSION TRACiaNG ERROR 
MEASURING METHOD, NETWORK ANALYZING METHOD, PROGRAM, 
AND RECORDING MEDIUM 

TECHNICAL FIELD 

The present invention relates to a network analyzer used to calculate 
and measure circuit parameters of a device under test. 

BACKGROUND ART 

There has conventionally been practiced measurement of circuit 
parameters (such as the S parameters) of a device under test (DUT). A 
description will now be given of the measurement method of the circuit 
parameters of the device luider test (DUT) according to the prior art with 
reference to FIG. 18, 

A signal at frequency fl is transmitted from a signal source 110 to a 
receiving unit 120 via a DUT 200. The signal is received by the receiving 
unit 120. It is assumed that the frequency of the signal received by the 
receiving unit 120 is £2. It is possible to acquire the S parameters and 
frequency characteristics of the DUT 200 by measuring the signal received 
by the receiving unit 120. 
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On this occasion, measuiing system errors are generated in the 
measurement due to mismatching between a measuring system such as the 
signal source 110 and the DUT 200, and the Uke These measuring system 
errors include, for example, Ed: error caused by the direction of a bridge, Er: 
error caused by frequency tracking, and Es^ error caused by source matching. 
FIG. 19 shows a signal flow graph relating to the signal source 110 if the 
frequency fl = f2. RF IN denotes a signal input from the signal source 110 
to the DUT 200 or the like, Slim denotes an S parameter of the DUT 200 
and the like acquired by a signal reflected from the DUT 200 or the like, and 
Si la denotes a true S parameter of the DUT 200 and the like without 
measuring system errors. 

If the frequency fl = f2, the errors can be corrected in a manner 

described in a patent document 1 (Japanese Laid-Open Patent Pubhcation 
(Kokai) No. Hi 1-38054), for example. The correction in this way is referred 
to as calibration. A brief description will now be given of the calibration. 
Calibration kit^ are connected to the signal source 110 to realize three types 
of state: open, short circuit, and load (standard load ZO). In these states, a 
signal reflected from the respective calibration kits is acquired by a bridge to 
obtain three types of the S parameter (SUm) corresponding to the three 
types of state. The three types of variable Ed, Er, and Es are acqxiired from 
the three types of the S parameter. 

However, the frequency fl may not be equal to the frequency f2. For 
example, the DUT 200 may be a device providing a frequency conversion 
function such as a mixer. In this case, a measuring system error caused by 
the receiving unit 120 cannot be neglected. FIG. 20 shows a signal flow 
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graph if the signal source 110 and the recemng unit 120 ai-e directly 
connected with each other. S2lm denotes an S parameter of the DUT 200 
and the like acquii-ed based on a signal received by the receiving unit 120. 
As shown in FIG. 20, there are generated measuring- system errors Et 
(transmission tracking error) and EL caused by the receiving unit 120. 
These errors cannot be acquired by the calibration as described in the patent 
document 1. 

Therefore, if the frequency fl is not equal to the frequency f2, the 
errors are corrected as described in a patent document 2 (WO 03/087856. 
pamphlet). Fii'st, three types of calibration kit (open, short circuit, and load 
(standard load ZO)) are connected to a signal source. This is the same as the 
method described in the patent document 1, and Ed, Es, and Er can thus be 
acquired. Further, a signal source 110 and a receiving unit 120 are directly 
connected with each other, and the transmission tracking errors Et and EL 
can be acquired based on a measured result on this occasion (refer to FIG 8 
and FIG. 9 in the patent document 2). 

It should be noted that the above example is applied to a case where 
a network analyzer including the signal source 110 and the receixang unit 
120 has two ports. If a network analyzer has four ports, two ports are 
selected from the four ports, and are directly connected with each other, and 
it is thus necessary to carry out a total of 4 X 3/2 = 6 couplings. In general, if 
a network analyzer has n ports, two ports are selected from the n poi'ts, and 
are dii'ectly connected with each other, and it is thus necessary to carry out a 
total of a X (n-l)/2 couplings. 

However, a large amount of labor is necessary to realize all 
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combinations of two ports by selecting and directly connecting two ports out 
of the n ports as described above. 

An object of the present invention is to reduce the labor required to 
select and directly connect two ports out of ports of a network analyzer in 
order to measure transmission tracking errors. 

DISCLOSURE OF THE INVENTION 

An aspect of the present invention is a network analyzer that is 
connected to a test set that includes network analyzer side ports, device 
under test side ports that ai-e connected to a device under test, and a port 
connecting unit that selects any one of the device \mder test side ports, and 
connects the selected device under test side port to one of the network 
analyzer side ports, wherein the device under test side ports constitute a 
main port group and a sub port group whose connection to the network 
analyzer side ports is independently set, the network analyzer including: 
transmission/reception ports that are connected to the network analyzer side 
ports one by one, and are used to transmit/receive a signal; a transmission 
tracking error determining unit that determines a transmission tracking 
error of a combination of one of the possible connections of the main port 
group and one of the possible connections of the sub port group for ail the 
possible connections of the main port group based on a signal before 
transmitted by the transmission/reception port, and a reception signal; and a 
transmission tracking error deriving unit that derives a transmission 
tracking eiTor other than the transmission tracking errors determined by the 
transmission tracking error determining unit based on the transmission 
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tracking error deteimined by the transmission tracJdng error determining 
unit. 

According to the thus constructed invention, a network analyzer that 
is connected to a test set that includes network analyzer side ports, device 
under test side ports that aa-e connected to a device under test, and a port 
connecting unit that selects any one of the device under test side ports, and 
connects the selected device under test side port to one of the network 
analyzer side ports, wherein the device under test side ports constitute a 
main port group and a sub port group whose connection to the network 
analyzer side ports is independently set, is provided. 

Transmission/reception ports are connected to the network analyzer 
side ports one by one, and are used to transmit/receive a signal. A 
transmission tracking error determining unit determines a transmission 
tracking error of a combination of one of the possible connections of the main 
port group and one of the possible connections of the sub port group for all 
the possible connections of the main port group based on a signal before 
transmitted by the transmission/reception port, and a reception signal. A 
transmission tracking error deriving unit derives a transmission tracking 
error other than the transmission tracking errors determined by the 
transmission tracking error determining unit based on the transmission 
tracking error determined by the transmission tracking error determining 
unit. 

According to the present invention, the transmission tracking error 
deriving unit may use two connections other than connections at a start 
point and an endpoint of the transmission tracking error to be derived to 
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denve the transmission tracking error for a combination of one of the 
possible connections of the main port group and another possible connection 
of the sub port group. 

According to the present invention, the main port group may include 
three of the device under test side ports connected to two of the network 

analyzer side ports; the sub port group may include three of the device under 
test side ports connected to one of the network analyzer side ports; and two of 
the sub port groups may exist. 

According to the present invention, the network analyzer may 
includes- a transmission signal measuring unit that measures a 
transmission signal parameter relating to a transmission signal transmitted 
feom the transmission/reception port before a measuring system error factor 
is generated; and a reception signal measuring unit that measures a 
reception signal parameter relating to a reception signal received by the 
transmission/reception port. 

According to the present invention, the reception signal may include 
a reflected signal which is a reflected transmission signal. 

Another aspect of the present invention is a transmission tracking 
error measuring method of measuring a transmission tracking error of a 
network analyzer that is connected to a test set that includes network 
analyzer side ports, device under test side ports that are connected to a 
device under test, and a port connecting unit that selects any one of the 
device vmder test side ports, and connects the selected device under test side 
port to one of the network analyzer side ports, wherein the device under test 
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side ports constitute a main port group and a sub port gioup whose 
connection to the network analyzer side ports is independently set, the 
network analyzer including transmission/reception ports that are connected 
to the network analyzer side ports one by one, and are used to 
transmit/receive a signal, the transmission tracking error measuring method 
including: a connection realizing step of realizing a combination of one of the 
possible connections of the main port group and one of the possible 
connections of the sub port group for all the possible connections of the main 
port group; a device under test side port coupling step of realizing all 
couplings for one combination of two ports for the device under test side ports 
connected to the network analyzer side ports if the combination is realized by 
the connection realizing step; a signal measuring step of measuring a signal 
before transmitted by the ti'ansmission/reception port, and a received signal; 
a transmission tracking error deterniining step of determining a 
transmission tracking error of the coupling realized by the device under test 
side port coupling step based on a measured result of the signal measuring 
step; and a transmission tracking error deriving step of deriving a 
transmission tracking error other than the transmission tracking error 
determined by the transmission tracking error determining step based on 
the transmission tracking error determined by the transmission tracking 
error determining step. 

According to the thus constructed invention, a transmission tracking 
error measuring method of measiiring a transmission tracking error of a 
network analyzer that is connected to a test set that includes network 
analyzer side ports, device under test side ports that are connected to a 
device under test, and a port connecting unit that selects any one of the 
device under test side ports, and connects the selected device under test side 



7 



FADT0504PCT 



port to one of the network analyzer side ports, wherein the device under test 
side ports constitute a main port group and a sub port grovip whose 
connection to the network analyzer side ports is independently set, is 
provided. 

The network analyzer includes transmission/reception ports that are 
connected to the network analyzer side ports one by one, and are used to 
transmit/receive a signal. 

A connection reahzing step realizes a combination of one of the 
possible connections of the main port group and one of the possible 
connections of the sub port gi'oup for all the possible connections of the main 
port group. A device under test side port coupling step realizes all couplings 
for one combination of two ports for the device under test side ports 
connected to the network analyzer side ports Lf the combination is realized by 
the connection realizing step. A signal measuring step measures a signal 
before transmitted by the transmission/reception port, and a received signal. 
A transmission tracking error determining step determines a transmission 
tracking error of the coupling realized by the device vmder test side port 
coupling step based on a measured result of the signal measuring step. A 
transmission tracking error deriving step derives a transmission tracking 
error other than the transmission tracking error determined by the 
transmission tracking error determining step based on the transmission 
tracking error determined by the transmission tracking error determining 
step. 

According to an aspect of the present mvention, the device under test 
side port coupling istep may be realized by a four-port calibrator which can 
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couple all combinations of two ports out of four ports. 

Another aspect of the present invention is a network analyzing 
method of analyzing the net work by using a network analyzer that is 
connected to a test set that includes network analyzer side ports, device 
under test side ports that are connected to a device under test, and a port 
connecting unit that selects any one of the device under test side ports, and 
connects the selected device under test side port to one of the network 
analyzer side ports, wherein the device under test side ports constitute a 
main port group and a sub port gi'oup whose connection to the network 
analyzer side ports is independently set, the network analyzer including- 
transmission/reception ports that are connected to the network analyzer side 
ports one by one, and are used to transmit/receive a signal; the network 
analyzing method including: a transmission tracking error determining step 
that determines a transmission tracking error of a combination of one of the 
possible connections of the main port group and one of the possible 
connections of the sub port gi'oup for all the possible connections of the main 
port group based on a signal before transmitted by the 
transmission/reception port, and a reception signal; and a transmission 
tracking error deriving step that derives a transmission tracking error other 
than the transmission tracking errors determined by the transmission 
tracking error determining step based on the transmission tracking error 
determined by the transmission tracking error determining step. 

Another aspect of the present invention is a program of instructions 
for execution by the computer to perform a processing for analyzing a 
network by using a network analyzer that is connected to a test set that 
includes network analyzer side ports, device under test side ports that are 
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connected to a device under test, and a port connecting unit that selects any 
one of the device under test side ports, and connects the selected device 
under test side port to one of the network analyzer side ports, wherein the 
device under test side ports constitute a main port group and a sub port 
group whose connection to the network analyzer side ports is independently 
set, the network analyzer including" transmission/reception ports that are 
connected to the network analyzer side ports one by one, and are used to 
transmit/receive a signal; the processing including^ a transmission tracking 
error determining step that determines a transmission tracking error of a 
combination of one of the possible connections of the main port group and one 
of the possible connections of the sub port group for all the possible 
connections of the main port group based on a signal before transmitted by 
the transmission/reception port, and a reception signal; and a transmission 
tracking error deriving step that derives a transmission tracking eiror other 
than the transmission tracking errors determined by the transmission 
tracking error determining step based on the transmission traclcing error 
determined by the transmission tracking error determining step. 

Another aspect of the present invention is a computer-readable 
medium having a program of instructions for execution by the computer to 
perform a processing for analyzing a network by using a network analyzer 
that is connected to a test set that includes network analyzer side ports, 
device under test side ports that are connected to a device under test, and a 
port connecting unit that selects any one of the device under test side ports, 
and connects the selected device under test side port to one of the network 
analyzer side ports, wherein the device under test side ports constitute a 
main port group and a sub port group whose connection to the network 
analyzer side ports is independently set, the network analyzer including^ 
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trajismissiou/reception ports that are connected to the network analyzer side 
ports one by one, and are used to transmit/receive a signal; the processing 
including: a transmission tracking error determining step that determines a 
ti-ansmission tracking error of a combination of one of the possible 
connections of the main port group and one of the possible connections of the 
sub port group for all the possible connections of the main port group based 
on a signal before transmitted by the transmission/reception port, and a 
reception signaU and a transmission tracking error deriving step that derives 
a transmission tracking error other than the transmission tracking errors 
determined by the transmission tracking enor determining step based on 
the transmission tracking error determined by the transmission tracking 
error determining step. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a configuration of a measuring system in 
which a network analyzer 1 according to an embodiment of the present 
invention is used; 

FIG. 2 is a block diagram showing a configuration of the network 
analyzer 1 according to the embodiment of the present invention; 

FIG. 3 shows a configuration of the nine-port test set 10; 

FIG. 4 shows possible states of the connections which represent 
which network analyzer side ports are respectively connected to which DUT 
side ports on this occasion; 

FIG. 5 shows an example of connections between the network 
analyzer side port and the DUT side port; 

FIG, 6 is a functional block diagram showing an example of a 
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configuration of the DUT 20; 

FIG. 7 shows a configixration to calibrate the measuring system; 

FIG. 8 is a block diagi-ain showing a configuration of the four-port 
calibrator 30; 

FIG. 9 is a block diagram showing a configuration of the sub 
cahbrator 34a; 

FIG. 10 is a signal flow graph showdng a state where the 
transmission/reception port la and lb are connected by the DUT 20; 

FIG. 11 is a signal flow graph showing a state where a calibration 
port 32a is connected to the sub calibrator 34a; 

FIG. 12 is a signal flow graph showing a state where the 
transmission/reception ports la and lb are coupled; 

FIG. 13 shows couplings represented by connections required to 
determine Et (transmission tracking error) to be determined for the 
measuring system; 

FIG. 14 shows how the four-port calibrator 30 is attached to/detached 
from the nine-port test set 10 (if the transmission tracking deriving unit 8 is 
not available); 

FIG. 15 shows a form of attachment/detachment of the four-port 
calibrator 30 to/from the nine-port test set 10; 

FIG. 16 is a diagram describing a principle of how to derive Et 
(transmission tracking error); 

FIG 17 is a flowchart showing an operation of the embodiment of the 
present invention; 

FIG. 18 is a diagram describing a measurement method of the circuit 
parameters of the device vmder test (DUT) according to the prior art; 

FIG. 19 shows a signal flow graph relating to the signal source 110 if 
the fi:equency f 1 = f2; and 
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FIG. 20 shows a signal flow graph if the signal source 110 and the 
receiving unit 120 are directly connected with each other. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A description wiU now be given of an embodiment of the present 
invention with refei*ence to drawings. 

FIG. 1 is a diagram showing a configuration of a measuring system in 
which a network analyzer 1 according to an embodiment of the present 
invention is used. The measuring system includes a network analyzer 1, a 
nine-port test set 10, and a DUT 20. 

The network analyzer 1 includes transmission/reception ports la, lb, 

Ic, and Id. The nine-port test set 10 includes network analyzer side ports 
NPl, NP2, NP3, and NP4, and DUT side ports TPl, TP2, TP3, TP4, TPS, 
TP6, TP7, PT8,and TP9. The DUT (Device Under Ifest) 20 includes ports 
20a, 20b, 20c, 20d, 20e, 20f, 20g, 20h, and 20j. 

The transmission/reception port la is connected to the network 
analyzer side port NPl, The transmission/reception port lb is connected to 
the network analyzer side port NP2. The transmission/reception port Ic is 
connected to the network analyzer side port NP3. The 
transmission/reception port Id is connected to the network analyzer side port 
NP4. The transmission/reception ports la, lb, Ic, and Id are poi-ts used to 
transmit/receive a signal. 

The DUT side port TPl is connected to the port 20a. The DUT side 
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port TP2 is connected to the port 20b. The DUT side port TP3 is connected 
to the port 20c. The DUT side port TP4 is connected to the port 20d. The 
DUT side port TP5 is connected to the port 20e. The DUT side port TP6 is 
connected to the port 20f. The DUT side port TP7 is connected to the port 
20g. The DUT side port TPS is connected to the port 20h. The DUT side 
port TP9 is connected to the port 20j. 

FIG. 2 is a block diagram showing a configuration of the network 
analyzer 1 according to the embodiment of the present invention. The 
network analyzer 1 includes the transmission/reception ports la, lb, Ic, and 
Id, a signal source 2, a switch 3, bridges 4a, 4b, 4c, and 4d, receivers 
(reception signal measurmg means) 5a, 5b, 5c, and 5d, a nine-port test set 
connection acquiring unit 6, a transmission tracking error determining unit 
7, and a transmission tracking error deriving unit 8. The network analyzer 
1 measures characteristics of the DUT 20 based on signals 
transmitted/received by the transmission/reception ports la, lb, Ic, and Id. 

The signal source 2 includes a signal output unit 2a, a bridge 2b, and 
a receiver (R) 2c (transmission signal measuring means). 

The signal output unit 2a outputs a signal at a predetermined 
frequency. This signal is a transmission signal transmitted from any one of 
the transmission/reception ports la, lb, Ic, and Id. 

The bridge 2b suppfies the receiver (R) 2c and the switch 3 with the 
transmission signal output from the signal output unit 2a. The signal 
supphed by the bridge 2b is a signal which has not been influenced by 
measuring system error factors caused by the network analyzer 1. 
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The receiver (R) 2c (ti'ansmission signal measuring means) measures 
S parameters of the signal received from the bridge 2b. The receiver (R) 2c 
thus measures S parameters (transmission signal parameters) relating to 
the transmission signal before there arises an influence of the measuring 
system error factors due to the network analyzer 1. 

The switch 3 suppHes any one of the bridges 4a, 4b, 4c, and 4d with 
the transmission s^al supplied by the signal source 2, 

The bridge 4a outputs the transmission signal suppKed from the 
signal source 2 to the transmission/reception port la. Moreover, the bridge 
4a receives a reception signal received by the transmission/reception port la, 
and outputs the reception signal to the receiver 5a. The reception signal is 
a transmis-sion signal transmitted by any of the transmission/reception ports 
lb, Ic, and Id, and received by the transmission/reception port la. It 
should be noted that the transmission signal which is transmitted from the 
transmission/reception port la, is reflected, and is received by the 
transmission/reception port la (reflected signal) is also a reception signal. 

It should be noted that the transmission/reception port la and any of 
the transmission/reception ports lb, Ic, and Id are connected to the DUT 20 
or a four-port calibrator 30 described later. A transmission signal 
transmitted by any of the transmission/reception ports lb, Ic, and Id is thus 
received by the transmissionyreception port la. Moreover, a transmission 
signal transmitted from the transmission/reception port la is reflected by 
the DUT 20, the jaiae-port test set 10, or a four-port calibrator 30, which is 
described later, and is received by the transmission/reception port la. 
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The bridge 4b outputs the transmission signal supplied from the 
signal source 2 to the transmission/reception port lb. Moreover, the bridge 
4b receives a reception signal received by the transmission/reception port lb, 
and outputs the reception signal to the receiver 5b. The reception signal is 
a transmission signal transmitted by any one of the transmission/reception 
ports la, Ic, and Id, and received by the transmission/reception port lb. It 
should be noted that the transmission signal which is transmitted by the 
transmission/reception port lb, is reflected, and is received by the 
transmission/reception port lb (reflected signal) is also a reception signal. 

It should be noted that the transmission/reception port lb and any of 
the transmission/reception ports la, Ic, and Id are connected by the DUT 20 
or the four-port calibrator 30 described later. A transmission signal 
transmitted by any of the transmission/reception ports la, Ic, and Id is thus 
received by the transmission/reception port lb. Moreover, a transmission 
signal transmitted from the transmission/reception port lb is reflected by 
the DUT 20, the nine-port test set 10, or the four-port cahbrator 30, which is 
described later, and is received by the transmission/reception port lb. 

The bridge -Ic outputs the transmission signal supplied from the 
signal source 2 to the transmission/reception port Ic. Moreover, the bridge 
4c receives a reception signal received by the transmission/reception port Ic, 
and outputs the reception signal to the receiver 5c. The reception signal is a 
transmission signal transmitted by any of the transmission/reception ports 
la, lb, and Id, and received by the transmission/reception port Ic. It 
should be noted that the transmission signal which is transmitted by the 
transmission/reception port Ic, is reflected, and is received by the 
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transmissioni'reception port Ic (reflected signal) is also a reception signal. 

It should be noted that the transmission/reception port Ic and any of 
the transmission/reception porta la, lb, and Id are connected by the DUT 20 
or the four-port calibratm- 30 described later. A transmission signal 
transmitted by any of the transmission/reception ports la, lb, and Id is thus 
received by the transmission/reception port Ic. Moreover, a transmission 
signal transmitted from the transmission/reception port Ic is reflected by the 
DUT 20, the nine-port test set 10, or the four-port calibrator 30, which is 
described later, and is received by the transmission/reception port Ic. 

The bridge 4d outputs the transmission signal suppKed from the 
signal source 2 to the transmission/reception port Id. Moreover, the bridge 
4d receives a reception signal received by the transmission/reception port Id, 
and outputs the reception signal to the receiver 5d. The reception signal is 
a transmission signal transmitted by any of the transmission/reception ports 
la, lb, and Ic, and received by the transmission/reception port Id. It 
should be noted that the transmission signal which is transmitted by the 
transmission/reception port Id, is reflected, and is received by the 
transmission/reception port Id (reflected signal) is also a reception signal. 

It should be noted that the transmission/reception port Id and any of 
the transmission/reception ports la, lb, and Ic are connected by the DUT 20 
or the four-port calibrator 30 described later. A transmission signal 
transmitted by any of the transmission/reception ports la, lb, and Ic is thus 
received by the transmission/reception port Id. Moreover, a transmission 
signal transmitted from the transmission/reception port Id is reflected by 
the DUT 20, the nine-port test set 10, or the four-port calibrator 30, which is 
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described later, and is received by the transmission/reception port Id. 

The receiver (reception signal measuring means) 5a measures S 
parameters of the signal received from the bridge 4a. The receiver (Ta) 5a 
thus measures S parameters relating to the reception signal (reception 
signal parameters) received by the transmission/reception port la. 

The receiver (reception signal measuring means) 5b measures S 
parameters of the signal received from the bridge 4b. The receiver (Tb) 5b 
thus measures S parameters relating to the reception signal (reception 
signal parameters) received by the transmission/reception port Ib. 

The receiver (reception signal measuring means) 5c measures S 
parameters of the signal received from the bridge 4c, The receiver (Tc) 5c 
thus measures S parameters relating to the reception signal (reception 
signal parameters) received by the transmission/reception port Ic. 

The receiver (reception signal measuring means) 5d measures S 
parameters of the signal received from the bridge 4d. The receiver (Td) 5d 

thus measures S parameters relating to the reception signal (reception 
signal parameters) received by the transmission/reception port Id, 

The nine-port test set connection acquiring unit 6 acqiures which 
network analyzer side ports are respectively connected to which DUT side 
ports (referred to as connections), and provides the transmission tracking 
error determining unit 7 with the acquired connections. The connections 
may be provided by a user, for example. The nine-port test set connection 
acquiring unit 6 may be connected to the nine-port test set 10, and the 
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connections of the uiiie-port test set 10 may be supplied to the nine-port test 
set connection acquiring unit 6 as a signal. 

The transmission tracking error determining ruiit 7 receives the 
measured results from the receiver (R) 2c, and the receivers 5a, 5b, 5c, and 
5d, and determines transmission tracking errors. To which connection the 

transmission tracking errors respectively relate to is determined by the 
connections provided by the nine-port test set connection acquiring unit 6. 

The transmission tracking error deriving unit 8 derives transmission 
tracking errors other than the transmission tracking errors determined by 
the transmission tracking error determining unit 7 based on the 
transmission tracking errors determined by the transmission tracking error 
determining unit 7. 

FIG, 3 shows a configuration of the nine-port test set 10. The 
nine-port test set 10 includes port connecting units 12a, 12b, and 12c, the 
network analyzer side ports NPI, NP2, NP3, and NP4, and the DUT side 
ports TPl, TP2, TPS, TP4, TPS, TP6, TP7, PT8, and TPS. 

The port connecting unit I2a selects either one of the DUT side ports 
TPl and TP2, and connects the selected DUT side port to the network 
analyzer side port NPl. The port connecting unit 12a further selects either 
one of the DUT side ports TP2 and TPS, and connects the selected DUT side 
port to the network analyzer side port NP2. It should be noted that if the 
network analyzer side port NPl is connected to the DUT side port TP2, the 
DUT side port TP2 is not connected to the network analyzer side port NP2. 
If the network analyzer side port NP2 is connected to the DUT side port TP2, 
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iiie DUT side port TPl is not connected to the network analyzer side port 
NP2. 

The port connecting unit 12b selects any one of the DUT side ports 
TP4, TPS, and TP6, and connects the selected DUT side port to the network 
analyzer side port NP3. 

The port connecting unit I2c selects any one of the DUT side ports 
TP7, TPS, and TP9, and connects the selected DUT side port to the network 
analyzer side port NP4. 

FIG. 4 shows possible states of the connections which represent 
which network analyzer side ports are respectively connected to which DUT 
side ports on this occasion. 

In a connection A, the DUT side port TPl is connected to the network 
analyzer side port NP 1. The DUT side port TP2 is connected to the network 
analyzer side port NP2. The DUT side port TP4 is connected to the network 
analyzer side port NP3. The DUT side port TP7 is connected to the network 
analyzer side port NP4. 

This connection is denoted by Al for the DUT side port TPl, This 
connection is denoted by A2 for the DUT side port TP2. This connection is 
denoted by A3 for the DUT side port TP4. This connection is denoted by A4 
for the DUT side port TP7. 

In a connection B, the DUT side port TPl is connected to the network 
analyzer side port NP 1. The DUT side port TPS is connected to the network 
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analyzer side port NP2. The DUT side port TPS is connected to the network 
analyzer side port NP3. The DUT side port TPS is connected to the network 
analyzer side port NP4. 

This connection is denoted by Bl for the DUT side port TPl. This 
connection is denoted by B2 for the DUT side port TPS. This connection is 
denoted by B3 for the DUT side port TP5. This connection is denoted by B8 
for the DUT side port TP7. 

In a connection C, the DUT side port TP2 is connected to the network 
analyzer side port NP 1 . The DUT side port TPS is connected to the network 
analyzer side port NP2. The DUT side port TP6 is connected to the network 
analyzer side port NP3. The DUT side port TP9 is connected to the network 
analyzer side port NP4. 

This connection is denoted by Cl for the DUT side port TP2. This 
connection is denoted by C2 for the DUT side port TPS. This connection is 
denoted by C3 for the DUT side port TP6. This connection is denoted by C4 
for the DUT side port TP9. 

FIG. 5 shows an example of connections between the network 
analyzer side port and the DUT side port. In the example shown in FIG. 5, 
the DUT side port TP2 is connected to the network analyzer side port NPl 
(C l). The DUT side port TPS is connected to the network analyzer side port 
NP2 (C2). The DUT side port TP4 is connected to the network analyzer side 
port NP3 (A3). The DUT side port TP7 is connected to the network analyzer 
side port NP4 (A4). 
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On t.his occasion, the DUT side ports TPl, TP2, and TPS are referred 
to as main port group 14a, the DUT side ports TP4, TPS, and TP6 are 
referred to as sub port group 14b, and the DUT side ports TP7, TPS, and TP9 
are referred to as sub port group 14c. It is possible to independently 
determine the connections in the main port group 14a, the connection in the 
sub port group 14b, and the connection in the sub port group 14c. In the 
example sho\\Ti in FIG. 5, though the connections in the main port group 14a 
are C, the connection in the sub port group 14b, and the connection in the 
sub port group 14c may not necessarily be C, and may be A. 

FIG. 6 is a functional block diagram showmg an example of a 
configuration of the DUT 20. The DUT 20 is a duplexer, for example. The 
DUT 20 includes a GSM duplexer (DPX) 22a, a DCS duplexer (DPX) 22b, and 
a duplexer (DPX) 22c. 

The GSM duplexer (DPX) 22a is connected to an antenna port 20a, a 
transmission port 20j, and a reception port 20f The GSM duplexer (DPX) 
22a receives a signal firom the antenna port 20a, and outputs the signal to 
the reception port 20f. Moreover, the GSM duplexer (X)PX) 22a receives a 
signal from the transmission port 20j, and transmits the signal from the 
antenna port 20a. 

The DCS duplexer (DPX) 22b is connected to an antenna port 20b, a 
transmission port 20h, and a reception port 20e. The DCS duplexer (DPX) 
22b receives a signal from the antenna port 20b, and outputs the signal to 
the reception port 20e. Moreover, the DCS duplexer (DPX) 22b receives a 
signal fi.'om the transmission port 20h, and transmits the signal from the 
antenna port 20b. 
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The duplexer (DPX) 22c is connected to an antenna port 20c, a 
transmission port 20g, and a reception port 20d. The duplexer (DPX) 22c 
receives a signal from the antenna port 20c, and outputs the si^al to the 
reception port 20d. Moreover, the duplexer (DPX) 22c receives a signal from 
the transmission port 20g, and transmits the signal from the antenna port 
20c. 

In the measuring system shown in FIG. 1 are generated measuring 
system error factors. These measuring system en'or factors include Ed- 
error caused by the direction of a bridge, Er: error caused by frequency 
tracking, Es- error caused by source matching, Et- transmission tracking 
error, and EL. It is necessary to measure these measuring system error 
factors, and to remove errors of a measured result of the DUT 20. Namely, 
calibration is necessary. 

FIG. 7 shows a configuration to calibrate the measuring system. To 
the nine-port test set 10 is connected a four port calibrator 30 in place of the 
DUT 20. It should be noted that the connections of the nine-port test set 10 
areAl,A2,A3, andA4. 

The four-port calibrator 30 includes calibration ports 32a, 32b, 32c, 
and 32d. The calibration port 32a is to be connected to the 
transmission/reception port la via the nine-port test set 10. The calibration 
port 32b is to be connected to the transmission/reception port lb via the 
nine-port test set 10. The calibration port 32c is to be connected to the 
transmission/reception port Ic via the nine-port test set 10. The calibration 
port 32d is to be connected to the transmission/reception port Id via the 
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nine-port test set 10. 

Since the connections of the nine-port test set 10 are Al, A2, A3, and 
A4, the DUT side port TPlis connected to the calibration port 32a, the DUT 
side port TP2 is connected to the calibration port 32b, the DUT side port TP4 
is connected to the calibration port 32c, and the DUT side port TP7 is 
connected to the calibration port 32d. 

FIG. 8 is a block diagram showing a configuration of the four-port 
calibrator 30. The four-port calibrator 30 includes smtches 33a, 33b, 33c, 
and 33d, sub calibrators 34a, 34b, 34c, and 34d, and a two-port coupler 36. 

The switch 33a connects the calibration port 32a to the sub caHbrator 
34a, or the two-port coupler 36. The switch 33b connects the calibration 
port 32b to the sub calibrator 34b, or the two-port coupler 36. The smtch 
33c connects the calibration port 32c to the sub calibrator 34c, or the 
two-port coupler 36. The switch 33d connects the calibration port 32d to the 
sub calibrator 34d, or the two-port coupler 36. 

FIG. 9 is a block diagram showing a configuration of the sub 
caHbrator 34a. The sub calibrator 34a includes an open cahbration tool 
38op, a short circuit calibration tool 38s, a standard load calibration tool 38L, 
and a calibration connecting unit 37. 

The calibration tools are well-known calibration tools which realize 
three tj?pes of state- open, short circuit, and load (standard load ZD) as 
described in Japanese Laid-Open Patent Publication (Kokai) No. Hi 1-38054. 
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The open calibration tool 38op reaKzes an open state for the 
transmission/reception port la. The short circuit calibration tool 38s 
realizes a short circuit state for the transmission/reception port la. The 
standard load calibration tool 38L realizes a standard load state for the 
transmission/reception port la. 

The calibration tool connection unit 37 connects any one of the open 
calibration tool 38op, the short circuit caHbration tool 38s, and the standard 
load calibration tool 38L to the transmission/reception port la. The 
calibration tool connecting unit 37 is a type of a switch. 

It should be noted that the sub calibrators 34b, 34c, and 34d have the 
same configuration as that of the sub cahbrator 34a. However, the sub 
calibrator 34b is connected to the transmission/reception port lb. The sub 
calibrator 34c is connected to the transmission/reception port Ic. The sub 
calibrator 34d is connected to the transmission/reception port Id. 

The two-port coupler 36 is connected to the transmission/reception 
port la via the calibration port 32a and the switch 33a, to the 
transmission/reception port lb via the cahbration port 32b and the switch 
33b, to the transmission/reception port Ic via the calibration port 32c and the 
switch 33c, and to the transmission/reception port Id via the calibration port 
32d and the switch 33d. 

The two-port coupler 36 can realize all combinations of two ports out 
of the transmission/reception ports la, lb, Ic, and Id. Namely, there are six 
possible types of coupHngs- the transmission/reception ports la and lb, the 
transmission/reception ports la and Ic, the transmission/reception ports la 
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and Id, the transmission/reception ports lb and Ic, the 
transmission/reception ports lb aiid Id, and the transmission/reception ports 
Ic and Id. The two-port coupler 36 selects and realizes these six types of 
couplings one by one, and finally realizes all six types. 

FIG. 10 is a signal flow graph showing a state where the 
transmission/reception port la and lb are connected by the DUT 20. It 
should be noted that Sll, S12, S21, and S22 ai-e true S parameters of the 
DUT 20 without a measuring system error. In the state shown in FIG. 10, a 
transmission signal is output from the transmission/reception port la, and is 
received by the transmission/reception port lb. Moreover, the transmission 
signal output from the transmission/reception port la is reflected, and is 
received by the transmLssion/reception port la. 

The measuring system error factors include Ed (error caused by the 
direction of a bridge), Er (error caused by frequency tracking), Es (error 
caused by source matching), Et (transmission tracking error), and EL. The 
four-port calibrator 30 is used to measure these error factors. 

First, the switch 33a is caused to connect the calibration port 32a to 
the sub cahbrator 34a. FIG. 11 shows this state as a signal flow graph. It 
should be noted that reference numeral X denotes an S parameter of the 
open cahbration tool 38op, the shoi-t circxiit calibration tool 38s, and the 
standard load cahbration tool 38L. Reference numeral R denotes an S 
parameter relating to a transmission signal measured by the receiver (R) 2c. 
Reference numeral Ta denotes an S parameter relating to a reflected signal 
measured by the receiver (Ta) 5a. On this occasion, there holds a 
relationship: Ta/R = Ed+Er • X/(l-Es • X). 
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Since X takes three types of value (the S parameters of the open 
calibration tool 38op, the short circuit calibration tool 38s, and the standard 
load calibration tool 38L). Ed. Er, and Es can be acquired. 

Then, the switch 33a is caused to connect the calibration port 32a to 
the two-port coupler 36. Moreover, the switch 33b is caused to connect the 
calibration port 32b to the two-port coupler 36. The two-port coupler 36 
couples the transmission/reception ports la and lb to each other by coupling 
the caUbratioa port 32a and the calibration port 32b. FIG. 12 shows this 
state as a signal flow graph. It should be noted that reference numeral Tb 
denotes an S parameter relating to a reception signal measured by the 
receiver (Tb) 5b. On this occasion, Et can be obtained based on Tb/R. 
Moreover, EL can be obtained based on Ta/R. 

In this way, Et (transmission tracking error) and the Hke can be 
measui-ed. In order to determine Et, it is necessary to couple two 
transmission/reception ports by means of the two port coupler 36. The 
coupling of the two transmission/reception ports is represented as two 
connections. For example, in the state .shown in FIG. 7, it is assumed that 
the transmission/reception ports la and lb are coupled by the two-port 
coupler 36. This coupling is represented as the two connections Al and A2. 

FIG. 13 shows couplings represented by connections required to 
determine Et (transmission tracking error) to be determined for the 
measuring system. In FIG. 13, notations such as Al and A2 represent 
connections. It should be noted that since "Al=Bl" implies that both Al 
and Bl connect the DUT side port TPl to the network analyzer side port NPl, 
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both of them represent the same state. Moreover, since "B2=C2" implies 
that both B2 and C2 connect the BUT side port TPS to the network analyzer 
side port NP2, both of them represent the same state. In addition, a line 
connecting the respective connections with each other implies connections to 
he coupled to measure Et (transmission tracking error). For example, it is 
necessary to couple the connections Al and A2 to each other. However, it is 
not necessary to couple the connections A4 and B3. 

FIG. 13 indicates that couplings of one of the connections Al and A2 
of the main port group 14a to aU the connections A3, A4, B3, B4, C3, and C4 
of the sub port groups 14b and 14c are necessary. Similarly, couphngs of 
one of the connections Bl and B2 of the main port group 14a to all the 
connections A3, A4, B3, B4, C3, and C4 of the sub port groups 14b and 14c 
are necessary. Similarly, couplings of one of the connections Cl and C2 of 
the main port group 14a to all the connections A3, A4, B3, B4, C3, and C4 of 
the sub port groups 14b and 14c are necessary. 

If all the couplings shown in FIG. 13 are to be reahzed by the 
two-port coupler 36 of the four-port calibrator 30, it is necessary to repeat 
attachment/detachment of the four-port cahbrator 30 to/from the nine-port 
test set 10 seven times. It shotdd be noted that since the network analyzer 
1 according to the embodiment of the pi'esent invention includes the 
transmission tracking error deriving unit 8, the attachment/detachment is 
actually necessary three times as described later. 

FIG. 14 shows how the four-port cahbrator 30 is attached to/detached 
from the nine-port test set 10 (of the transmission tracking deriving unit 8 is 
not available). The sequence of the attachment/detachment is not limited to 
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the one shown in FIG. 14. 

First, as shown in FIG. 14(a), the four-port calibrator 30 is attached 
to the nine-port test set 10, and (l) the connections Al, A2, A3, and A4 are 
coupled. Namely, there are sequentially realized a couphng of the 
connections Al and A2, a coupling of the connections Al and A3, a coupling of 
the connections Al and A4, a coupling of connections A2 and A3, a coupling of 
the connections A2 and A4, and a couphng of the connections A3 and A4. 
Then, the four-port calibrator 30 is detached from and attached again to the 
nine-port test set 10, and (2) the connections Bl, B2, B3, and B4 are coupled. 
Further, the four-port cahbrator 30 is detached from and attached again to 
the nine-port test set 10, and (3) the connections Cl, C2, C3, and C4 are 
coupled. 

Further, as shown in FIG. 14(b), the four-port cahbrator 30 is 
detached from, and attached again to the nine-port test set 10, and (4) the 
connections Cl, C2, A3, and A4 are coupled. Then, the four-port cahbrator 
30 is detached from, and attached again to the nine-port test set 10, and, as 
shown in FIG. 14(c), (5) the connections Al, A2, C3, and C4 are coupled. 
Finally, the four-port cahbrator 30 is detached from, and attached again to 
the nine-port test set 10, (6) the connections Al, A2, B3, and B4 are coupled 
as shown in FIG. 14(d), the four-port cahbrator 30 is detached from, and 
attached again to the nine-port test set 10, and (7) the connections Cl, C2, 
B3, and B4 are coupled. 

However, since the network analyzer 1 according to the embodiment 
of the present invention Lacludes the transmission tracking error deriving 
unit 8, as shown in FIG. 15, there are necessary only three types of the 
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connections; the couplings of (l) the connections Al, A2, A3, and A4, the 
couplings of (2) the connections Bl, B2, B3, and B4, and the couplings of (3) 
the connections Cl, C2, C3, and C4. Et (transmission tracking errors) 
relating to the other couplings (indicated by dotted lines) can be derived from 
Et (transmission tracking errors) relating to the couplings (l), (2), and (3). 

FIG. 16 describes a principle of how to derive Et (transmission 
tracking errors). For the sake of description, as shown in FIG. 16(a), the 
network analyzer 1 is directly connected to the two-port coupler 36. It is 
assumed that the transmission/reception port la is connected to a port 1 of 
the two-port coupler 36, the transmission/reception port lb is connected to a 
port 2 of the two-port coupler 36, the transmission/reception port Ic is 
connected to a port 3 of the two-port coupler 36, and the 
transmission/reception port Id is connected to a port 4 of the two-port 
coupler 36. 

With reference to FIG. 16(a), a transmission tracldng error Etl2 can 
be measured by connecting the port 1 and the port 2. It should be noted 
that Etij denotes a transmission tracking error when a signal is transmitted 
from a transmission/reception port connected to a port i, and is received by a 
transmission/reception port connected to a port j. Moreover, a transmission 
tracking error Etl3 can be measured by connecting the port 1 and the port 3. 
A transmission tracldng error Et23 can be measured by connecting the port 2 
and the port 3. A transmission tracking error Etl4 can be measured by 
connecting the port I and the port 4. 

On this occasion, Et24 can be derived without connecting the port 2 
and the port 4. Et34 can also be derived without connecting the port 3 and 
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the port. 4. This is based on a theorem: Etik/Etjk - constant regardless of k. 
It should be noted that i^j, k?ti, and k?frj. For example, Et24/Etl4 = 
Et23/Etl3. Since Etl4, Et23, and EtlS have already been measured, Et24 
can be derived. 

FIG 16(b) shows how to derive Et24. Et24 is represented as an 
arrow proceeding from the port 2 to the port 4. To proceed from the port 2 to 
the port 4, a route from the port 2 to the port 3 may be taken (Et23), a route 
from the port 3 to port 1 may be taken (inverse of Etl3), and a route from the 
port 1 to port 4 may be taken (Etl4). This corresponds to the fact that Et24 
can be derived from Etl4, Et23, and EtlS. Namely, Et24, which is 
represented as an arrow proceeding from the port 2 to port 4, can be obtained 
by means of other three arrows which proceed from the port 2 to the port 4 
(the arrow proceeding from the port 2 to the port 3, the arrow proceeding 
fcom the port 1 to the port 3 (inverse direction), and the arrow proceeding 
fcom the port 1 to the port 4). 

With reference to FIG, 15, for example, it is appreciated that Et 
(transmission tracking error) for the coupHng of the connection A2 and the 
connection B3 can be derived by means of the method described with 
reference to FIG. 16 from Et for the coupHng of the connection A2 and the 
connection Al, Et for the coupling of the connection Bl (=Al) and the 
connection B2, and Et for the couphng of the connection B2 and the 
connection B3. In this way, it is appreciated that Et can be derived by 
means of the two connections Al and B2 other than the connection A2 and 
the connection B3, which are respectively a start point and an end point of 
Et. 
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Moreover, it is appreciated that Et (transmission tracking en-or) for 
the coupling of the connection A2 and the connection C3 can be derived from 
Et for the coupling of the connection A2 and the connection Al, Et for the 
coupling of the connection Bl (=Al) and the connection B2, and Et for the 
coupling of the connection C2 (=B2) and the connection C3. In this way, it is 
appreciated that Et can be derived by means of the two connections B 1 and 
C2 other than the connection A2 and the connection C3, which are 
respectively a start point and an end point of Et. 

The transmission tracking error determining unit 7 of the network 
analyzer 1 determines Et (ti'ansmission tracking errors) relating to the 
couplings (l), (2), and (3). For which coupling a measured result is obtained 
is determined by connections provided by the nine-port test set connection 
acquiring unit 6. 

The transmission tracking error deriving unit 8 uses the 
above-described deriving method to derive Et which have not been 
determined based on Et relating to the couplings (l), (2), and (3) determined 
by the transmission tracking error determining unit 7. 

A description will now be given of an operation of the embodiment of 
the present invention with reference to a flowchart in FIG. 17. 

First, one of the connections of the main port group 14a is realized by 
operating the port connecting units 12a, 12b, and 12c of the nine-port test set 
10 (SlO). The connections in the main port group 14a includes the three 
types: Al and A2, Bl and B2, and CI and C2. One of them such as Al and 
A2 is realized. 
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Then, one of the connections of the sub port groups 14b and 14c is 
realized by operating the port connecting units 12a, 12b, and 12c of the 
nine-port test set 10 (Sl2). The connections of the sub port groups 14b and 
14c include the three types: A3 and A4, B3 and B4, and C3 and C4. One of 
them such as A3 and A4 is reaHzed. 

Then, the four-port caHbrator 30 is connected to the DUT side ports 
of the nine-port test set 10 (jS 14) . If Al and A2. , and A3 and A4 are realized, 
the DUT side port TPl is connected to the calibration port 32a; the DUT side 
port TP2 is connected to the calibration port 32b; the DUT side port TP4 is 
connected to the calibration port 32c; and the DUT side port TP7 is 
connected to the calibration port 32d. Namely, the DUT side ports 
respectively connected to the network analyzer side ports NPl, NP2, NP3, 
and NP4 are connected to the calibration ports 32a, 32b, 32c, and 32d. 

The network analyzer 1 then transmits a signal. Then, there are 
measured R (transmission signal parameter), Ta, Tb, Tc, and Td (reception 
signal parameters) (Sl6). The operation of the four-port calibrator 30 is as 
described above when the R, Ta, Tb, Tc, and Td are measured. The 
combinations of the two ports of the DUT side ports connected to the 
calibration ports 32a, 32b, 32c, and 32d (also connected to the network 
analyzer side ports) are realized one by one, and finally all the six types are 
realized. 

On this occasion, it is determined whether all the connections in the 
main port group 14a have been realized (S18). If there are connections 
which have not been realized ("NO" to S18), the operation returns to the step 
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to realize one of the connections in the main port group 14a (SlO). 
Consequently, R, Ta, Tb, lb, and Td are measured for the following couplings 
of the connections. 

First, one of the connections of the main port group 14a, Al and A2, is 
realized (SlO), and the one of the connections of the sub port groups 14b and 

14c, A3 and A4, is realized (S12). As a result, R, Ta, Tb, To, and Td are 
measured for the couplings of (l) the connections Al, A2, A3, and A4 (refer to 
FIG. 15) (S16). 

Then, one of the connections of the main port group 14a, Bl and B2, 
is reahzed (SlO), and the one of the connections of the sub port groups 14b 
and 14c, B3 and B4, is reahzed (S 12). As a result, R, Ta, Tb, Tc, and Td ax-e 
measured for the couplings of (2) the connections Bl, B2, B3, and B4 (refer to 
FIG. 15)<S16). 

Finally, one of the connections of the main port group 14a, Cl and C2, 
is realized (SlO), and the one of the connections of the sub port groups 14b 
and 14c, C3 and C4, is reahzed (S 12). As a result, R, Ta, Tb, Tc, and Td are 
measured for the coupHngs of (3) the connections Cl, C2, C3, and C4 (refer to 
FIG. 15) (S16). 

Up to this state, all the connections (the three types: Al and A2, Bl 
and B2, and Cl and C2) in the main port group 14a have been realized 
("YES" to the steps 18). 

If all the connections in the main port group 14a have been reahzed 
("YES" to S18), the ti-ansmission tracking error determining unit 7 
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determines Et (transmission tracking errors) based on the measured result 
of the R, Ta, Tb, Te, and Td, and the connections acquired by the nine-port 
test set connection acquiring unit 6 (S20). 

The transmission tracking error deriving unit 8 uses the 
above-described deriving method to derive Et which have not been 

determined based on Et relating to the couplings (l), (2), and (3) determined 
by the ti ansmission tracking error determining unit 7 (S22). 

According to the embodiment of the present invention, the 
transmission tracking error determining unit 7 can determine Et 
(transmission tracking errors) for couplings of one of the connections of the 
main port group 14a (such as Al and A2), and one of the connections of the 
sub port gi-oups 14b and 14c (such as A3 and A4). 

Moreover, the measurement of Et (transmission tracking errors) is 
carried out for all the possible connections (the three tj?pes; Al and A2, B 1 
and B2, and Cl and C2) in the main port group 14a. For example, with 
reference to FIG. 15, Et (transmission tracking errors) ai-e measured for (l) 
the combination of Al and A2, and A3 and A4, (2) the combination of Bl and 
B2, and B3 and B4, and (3) the combination of Cl and C2, and C3 and C4. 

Based on these measured Et (transmission tracking errors), the 
transmission tracking error deriving unit 8 derives the Et which are not 
measured. For example, Et (transmission tracking error) of the coupling of 
the connection A2 and the connection B3 are derived by the two connections 
Al and B2 other than the connection A2 and the connection B3, which are 
respectively the start point and the end point of Et. 



35 



FADT05CMPCT 



It is necessary to attach /detach the four-port calibrator 30 to/from the 
nine-port test set 10 only three times to measure and derive Et (transmission 
tracking errors) in this way. The number of the attachment/detachment can 
be reduced compared with the seven times of them (refer to FIG. 14) if the 
transmission tracking error deriving unit 8 does not derive Et (transmission 
tracking errors). 

The attachment/detachment of the four-port calibrator 30 to/from the 
nine-port test set 10 is carried out in order to directly connect two ports 
selected from the transmission/reception ports la, lb, Ic, and Id of the 
network analyzer 1. Since the number of the attachment/detachment of the 
four-port calibrator 30 to/from the nine-port test set 10 is reduced, the labor 
to directly connect the two ports selected from the transmission/reception 
ports la, lb, Ic, and Id of the network analyzer X is also reduced. 

Moreover, the above-described embodiment may be realized in the 
foUowing manner. A computer is provided with a CPU, a hard disk, and a 
media (such as a floppy disk (registered trade mark) and a CD-ROM) reader, 
and the media reader is caused to read a medium recording a program 
realizing the above- described respective components (such as the nine-port 
test set connection acquiring unit 6, the transmission tracking error 
determining unit 7, and the transmission tracking error deriving unit 8), 
thereby installing the program on the hard disk. This method may also 
realize the above-described embodiment. 
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